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Table 1 Size of Citrus reticulata Blanco

with different fruit diameters mm
424 . 4= 2 .
K Type %@ Fruit ))JLJ; Peel %W'Frmt
diameter thickness height

INRAR

o 60.042.5 2.1+0.2 55.043.0

Small fruit diameter

AR

) o 65.04+2.5 2.540.2 55.0+3.0

Medium fruit diameter

KA

70.0£2.5 2.840.2 55.04£3.0

Large fruit diameter
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Fig.1 Citrus simulation model
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Fig.2 Mesh generation of citrus model
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The verification result is not ideal, and the parameters of thermal
analysis conditions, heat transfer model and simulation are adjusted
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Fig.3 Test flow chart
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Fig.4 Temperature distribution of citrus cross section under different steaming time
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Fig.5 Radial temperature change of citrus cross section
under different steaming time
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Fig.7 Radial temperature variation of citrus cross section
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Fig.8 Simulation and measured
temperature of pulp surface
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Fig.9 Effects of different fruit diameters on

surface temperature of citrus pulp
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Temperature field distribution and heat transfer process of
steam blanched Citrus reticulata Blanco

WAN Chen', CHEN Hong"*, TTAN Haoyu', CUI Qianjin', LI Guanghui', FU Shengjie',ZHOU Jianfei'

1.College of Engineering/Ministry of Agriculture and Rural Affairs Key Laboratory
of Agricultural Equipment in Middle -Lower Yangtze River,
Huazhong Agricultural University, Wuhan 430070, China;
2.National R&D Center for Citrus Preservation, Wuhan 430070, China

Abstract Steam blanching is needed to reduce the difficulty of peeling Citrus reticulata Blanco before
peeling. Because the parameters of steam blanching depend mainly on experience, insufficient or excessive
steaming often leads to poor peeling and damages quality of pulp. The heat transfer model of Citrus reticulata
Blanco was established based on the finite element method. The variation law of the internal temperature field
of citrus under steaming was studied. The steaming time of citrus with different fruit diameters was predicted.
The results showed that the convection heat transfer between steam and the surface of citrus peel caused the
temperature to increase sharply during steam blanching. The heat was transferred radially to the pulp center.
With the extension of steaming time, citrus was heated more evenly along the radial direction, the surface
temperature of pulp increased rapidly and then stabilized, and its heat transfer rate increased first and then de-
creased. The smaller the fruit diameter, the greater the heat transfer rate on the pulp surface, and the higher
the pulp surface temperature at the same steaming time. In order to ensure that the quality of citrus pulp will
not be damaged, the blanching time of citrus with small fruit diameter should be less than 77 s, and the
blanching time of citrus with large fruit diameter should be less than 172 s. It will provide reference for opti-
mizing steam blanched peeling process of Citrus reticulata Blanco.

Keywords Citrus reticulata Blanco; steam blanching; temperature field distribution; heat transfer

rate ; scalding and peeling
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